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Sound Bites

“characteristic biological properties”

“targeted therapies”

“state of the art genomic technologies”

“maximize the clinical benefits”

“real progress in cancer therapy”

“more effective therapies”

Personalized
Cancer Medicine
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CMPC Mission Statement
By developing and implementing state of the art genomic technologies,

the Clinical Molecular Profiling Core will maximize the clinical benefits

and biological insights derived from the analysis of biospecimens

obtained from National Cancer Institute clinical trials.

More specifically, the CMPC seeks to aid investigators in:

• Tumor classifications and cancer gene discovery

• Discovery and validation of predictive and prognostic markers

• Pharmacodynamic marker discovery and monitoring

• Hypothesis based exploration of genes and molecular pathways

• Clinical correlation of research based observations
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Laboratory Organization

 Senior personnel: administrative, regulatory, scientific,
statistical, pathology, protocol development

 Bench biologists: specimen processing, performing assays,
technical development, some analysis

 Biostatisticians: analysis of data, suggestions for improved
protocols
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NCI Clinical Protocols
Patient accrual and specimen collection

CCR Tissue Procurement and Processing
Facility (TPPF)

 Accessioning and Specimen Tracking
Annotation

Senior Core
personnel

NCI Principal
investigators

NCI support
personnel
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Genomic Analysis
Array CGH
Methylation

DNA sequencing
SNP analysis

Technical
Development

Expression
Profiling
mRNA
miRNA

Tissue
Analysis

TMA
IHC
LCM

Analysis

Bench biologists Bench biologists

Statisticians
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Tools of the Trade
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Clinical Emphasis

 Documented Training: assays, safety, procedures, ethics

 Standard Operating Procedures: specimen collection &
processing, transport, assays, analysis, reporting

 Quality Control & Quality Assurance: temperatures,
errors, instruments, assay controls, checklists
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Clinical Emphasis

 Federal Regulatory Requirements: Clinical Laboratory
Improvement Act (CLIA;1988), NIH Guidelines

 Efficient Work Flows and Quality Results: automation,
reproducible assays, identify checkpoints, and create an
environment of excellence and improvement
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Clinical Collaborations

 MOB: 1) B-Raf & Ras mutations, 2) Thymoma

 Derm: 1) GvHD & 2) UV and drug effects

 Path: Prostate microenvironment using LCM

 Clin Immunotherapy: Hairy cell leukemia

 POB: Thyroid cancer

 ROB: Gastrointestinal cancer

 UOB: PRCC – MET mutations
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R&D Collaborations

 ATC: Angiogenesis Core

 SOB: Methylation in lung cancer cells

 Genetic Epi: RCC

 Lab Molecular Pharm: B-Raf mutations in cell line

 Pediatric Endocrinology: Glucocorticoid effects
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Workflow Issues

 Laboratory Forms

 Specimen QC

 Specimen Tracking

 Standard Operation Procedures
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I. Laboratory Forms

How to address:

 Gathering of Information/Data

 Statement of Results

 Communication to PIs
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How to address: Gathering of Information/Data
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How to address: Statement of Results
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How to address: Communication to PIs

 Face-to-face meetings

 Emails with attachments

 FileMan web based program
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II. Specimen QC

Establish QC criteria
 260/280

 RIN scores
 H&E

Specimen labeling

Impact?

High Quality Results!
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II. Specimen QC - Papillary RCC Tissue

Specimen: 455
Loss of 3p (partial including

VHL) 

Specimen: 204
Gain of 3, 7, 8, 16, 17, 20 

PRCC samples tested for possible
amplifications, especially of c-MET

Results:
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II. Specimen QC - Papillary RCC Tissue
#455#204



Clinical Molecular Profiling Core

II. Specimen QC - DNA Quality
Promega Maxwell® 16 System

Qiagen DNA Micro Kit 
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III. Specimen Tracking

OHSR Sheet 14
NIH Requirements For The Research Use Of Stored Human Specimens
And Data
The NIH IRB needs to consider  “…a description of how the samples,
specimens and/or data will be stored; how they will be tracked;...”

DDIR Memorandum (June 12, 2006)
Research Use of Stored Human Samples, Specimens or Data
Such that “NIH IRB-approved research protocols in which IRP
researchers intend to collect and store human specimens or data:
…must include a written description of the intended use of the samples; how
they will be stored; how they will be tracked;…”. “…consistent with DHHS
requirements.”
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III. Specimen Tracking - Labmatrix
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IV. Standard Operating Procedures
Elements there of:

 Purpose/Introduction
 Workflow chart

 Principle
 Equipment

 Reagents & Supplies
 Protocol

 Troubleshooting
 Quality Control
 Tracking sheet
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IV. Standard Operating Procedures
Examples there of:
 Specimen collection and storage

 Specimen accessioning

 Specimen processing

 Specimen tracking

 Shipping

 Specimen workflow

 Test procedures

 Result reporting

 …and more.

Impact:
 Reproducible results

 Quality results
 Assists in training

 Meet regulatory requirements
 …and more!
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RNA Extraction
Purpose:
To investigate and validate a non-organic extraction method for TOTAL
RNA that 1) obviates the need for organics, 2) provides for high
throughput processing, and 3) extracts small RNAs.

Methods:
Cell line: A549 (Human lung adenocarcinoma epithelial)

Reagents:
1) Trizol (organic)
2) Qiagen (non-organic; modified protocol)

RNeasy Plus Mini Kit
gDNA Eliminator Mini SpinColumns
QIAshredder - disposable cell-lysate homogenizers

3) AquaRNA (non-organic; MultiTarget Pharmaceuticals LLC)

Tech Development
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RNA Extraction
Results: Total RNA (Bioanalyzer)

Q1 Q2 T2 T1

Qiagen1 and Q2 Trizol1 and  T2

Total RNA per cell prep recovered 38ug  and  35ug ** 28ug and  34ug **

Nanodrop 1.2ug/ul and 1.1ug/ul 1.1ug/ul and 2.6ug/ul

260/280 2.0 and 2.0 1.96 and 1.98

BioAnalzer conc 1.0ug/ul and 0.9ug/ul 1.7ug/ul and 0.84ug/ul

RIN#  9.9 and 10 10 and T2=not determined
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RNA Extraction
Results:

aRNA & Fragmentation
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RNA Extraction
Results: Affymetrics

microarray results

Scale factor 3.7 5.7 6.8

%genes present** 39% 37.5 35%

Correlation plots Qiagen 88%

(see "affy worksheet") vs

Trizol

Qiagen 91%

vs

AquaRNA

AquaRNA 85%

vs

Trizol

Qiagen Trizol AquaRNA

microarray results

Scale factor 1.5 and 1.1 4.6 and 3.4

%genes present*** 48% and 46.8% 40% and 43%

Correlation plots Qiagen 1 92%

(see "affy worksheet") vs

Qiagen 2

Trizol 1 97%

vs

Trizol 2

Qiagen 1 83%

vs

Trizol 1

Qiagen Trizol
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RNA Extraction
Small RNAs

Qiagen Trizol AquaRNA

Qiagen Trizol AquaRNA
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RNA Extraction
Small and microRNAs:

Method: QPCR using primer sets from Qiagen

• let-7a

• miR-16

• miR-21

• RNU6B

Corbett Rotorgene thermocycler
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Small and microRNAs:



miRNA Q-PCR : let-7a
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Small and microRNAs:



2.703.3418.1320.8321.47Qiagen 2 - 5/29/08
2.441.8217.9520.3919.77Qiagen 2 - 6/9/08
2.051.8018.8720.9220.67Qiagen 1 - 5/29/08
2.261.5018.5220.7820.02Qiagen 1 - 6/9/08
2.671.6918.120.7719.79Trizol 2 - 5/29/08
2.611.6917.7320.3419.42Trizol 2 - 6/9/08
2.131.0218.8420.9719.86Trizol 1 - 5/29/08
2.621.2718.4121.0319.68Trizol 1 - 6/9/08

miR-16let-7aRNU6BmiR-16let-7a

ΔCt (miRNA - RNU6B)Cts
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Small and microRNAs:



Clinical Molecular Profiling Core

Figure 2

Small and microRNAs:

And what about miR-21???
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RNA Extraction
Conclusion:

 Comparable concentrations and yields

 Comparable RIN numbers & 260/280

 Comparable detection of gene expression

 Both the Trizol and Qiagen methods result in
what appear to be small molecular RNAs

Decision:
Either method (T or Q) is suitable; however, Qiagen was
chosen to replace Trizol due to:

 Comparable results to standard
 Ease of use
 Possibility of automation
 Established chemistry and technology
 NO HAZARDOUS WASTE
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Future Directions

CMPC oriented

 CLIA certification

 Continually develop and refine SOPs

 Improve specimen and testing workflows

 Improved TAT

Expanded training

 Raise QC awareness
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Future Directions

Collaboration oriented

 Outreach presentations

 More involved in protocol development

 Increase awareness of collaborative activities

 Increase involvement in follow up and validation studies
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